Abstract
Introduction
Supersymmetry (SUSY) is widely regarded as the most appealing extension of the Standard Model (SM). Among supersymmetric theories, the Minimal Supersymmetric Standard Model (MSSM) is the most extensively studied. If the MSSM is realized in nature, LHC will produce supersymmetric particles copiously. The best environment for a precise determination of the model parameters would be a high energy e + e − linear collider. Experimental accuracies are expected at the per-cent down to the per-mill level [1, 2, 3] . These must be matched from the theoretical side. Therefore loop calculations are mandatory.
There are a few program packages available for the automatic computation of amplitudes at full one-loop level in the MSSM: FeynArts/FormCalc [4] , SloopS [5, 6] and GRACE/SUSY-loop [7] . SloopS and GRACE/SUSYloop also perform renormalization at one-loop level. However, so far there is no publicly available code for the two-body sfermion decays at full oneloop level within the MSSM. Therefore, we have developed the Fortran code SFOLD [8] (and HFOLD [9, 10] ). Like HFOLD, it adopts the renormalization prescription of the SUSY Parameter Analysis project (SPA) [11] and supports the SUSY Les Houches Accord (SLHA) input and output format [12] . The package SFOLD (Sfermion Full One-Loop Decays) computes all two-body decay widths and the corresponding branching ratios of all sfermions at full one-loop level.
Full one-loop radiative corrections to decays of sfermions into charginos and neutralinos are discussed in [13] for all sfermion flavours and generations. Yukawa corrections to sbottom decay into lighter stop and charged Higgs boson are given in [14] . SUSY-QCD corrections to top and bottom squark decays into all Higgs bosons are calculated in [15] . SUSY-QCD corrections to stop and sbottom decays into weak bosons can be found in [16] . Finally, SUSY-QCD corrections to squark decays to gluinos are given in [17] . Up to now, the electroweak corrections to sfermion decays into Higgs and gauge bosons have not been fully addressed. It turns out that also these corrections cannot be neglected in a significant part of the parameter space.
MSSM sfermion sector at tree-level

Masses and mixing angles
The mass matrix in the gauge eigenstates basis (f L ,f R ) is of the form [18] leading to the following sfermion masses and the mixing angle
In the case of stop, sbottom and stau the left and right states are generally mixed. In contrast, sfermions from first and second generation have negligible Yukawa couplings. Therefore,
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Decay patterns
There are four possibilities of Feynman graphs for a two-body decay of a scalar: the decay into two scalars, into two fermions, into scalar and a vector particle and into two vector particles. The fourth possibility is not realized in the decay of a sfermion in the MSSM. The following sfermion decays are calculated (the first generation is shown, i, j, c = 1, 2; n = 1, . . . , 4):
If the squark decay into a gluino is kinematically allowed it will dominate due to the QCD interaction. The third generationf 2 can decay intof 1 and a neutral boson if there is sufficiently large mass splitting. For stops and sbottoms with large mass differences, decays into charged boson and a sfermion are possible.
Calculation at full one-loop level
The calculation of the decay widths is done in the same way as in the HFOLD program. We work in the DR (dimensional reduction) renormaliza-tion scheme and in the general linear R ξ gauge for the W ± and Z 0 -boson. We wrote a Mathematica program that generated the whole Fortran code using the packages FeynArts (FA) and FormCalc (FC). In FA all particle couplings in the MSSM are implemented. We kept the divergent parts of the counterterms to examine the UV finiteness of the renormalized amplitudes. The IR divergence is removed by using soft bremsstrahlung or by adding a corresponding 1 to 3 process (hard bremsstrahlung) for which we calculated all formulae analytically. The IR finiteness can be checked by varying the photon (gluon) mass λ. Finally, we implemented several switchers that are described in sections 5.5, 5.6.
Input parameters
At the program start, SFOLD reads the file in SLHA format, where the Yukawa couplings, the gauge couplings g 1 , g 2 , g 3 , gaugino masses, the soft breaking terms, the VEV, m A 0 , tan β, µ are taken as input parameters at the scale Q. These parameters may be further changed. In that case, SFOLD recalculates on-shell masses of Susy particles and does not take them from the input file.
Program manual
Requirements
• Fortran 77 (g77, ifort, gfortran)
• C compiler (e.g. gcc)
• LoopTools-2. If any changes are done to sfold.F file, it is necessary to run make first.
Working in Mathematica
To work with SFOLD in Mathematica, the SPheno package (version 3. We provided the user with six examples. The first one calculates the partial widths of a sfermion at a specified mSugra point, the second one at a specified MSSM point, the third one as a function of the mSugra parameter, the fourth one as a function of the GMSB parameter, the fifth one as a function of the AMSB parameter and the sixth one as a function of the MSSM parameter. The input parameters are the same parameters as in sfold.in and sfold.F file except for the names of the SLHA input and output file which are set to be SPheno.spc, sfold.out, respectively. Decay[] calculates the partial widths of the specified sfermion. The rows correspond to decay modes, the first column is the tree level result, the second is SUSY-QCD and the third one is the full result. For the input parameter list, see inputPara above.
GetDM[] returns the particular decay mode of the specified particle. l List consists of the particle type, particle generation, particle index and of the decay mode index.
Electroweak corrections in bosonic decays
We give a few examples using the SFOLD package. First, we focus on theb 2 decay. Figure 1 shows the partial widths as a function of the mSugra parameter m 0 . Other parameters are: m1 It is clearly seen that the electroweak corrections can reach about 20%. They cannot be neglected also inτ 2 → h 0τ1 as follows from In the following tables we compare the third generation sfermion partial decay widths with SPheno 3.0beta and SUSY-HIT 1.3 [22] at the SPS1a' point. In SUSY-HIT, the QCD corrections to the decaysq →χ ± + q ′ , q →q ′ + H ± andq →g + q are implemented. The screen output when running SFOLD is as follows: -------------------------------------------------------- 
----------------------------------------------------------
Total width = 0.813681E+000 ==========================================================
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